I. Introduction
The Transatlantic Trade and Investment Partnership ("TTIP") has been hailed as an opportunity for the world's two largest consumer markets to expand inter-regional trade, investment and jobs, and to secure greater regulatory convergence that could considerably reduce costly and market-distorting extra-territorial non-tariff regulatory trade barriers.
1 As fears of potential adverse effects on the World Trade Organization's multilateral trading system have abated after the Doha round stalled, 2 the initiation of the TTIP has been welcomed by the business communities on both sides of the Atlantic.
3
Notwithstanding the anticipated benefits, questions arise with respect to both the way the negotiations are conducted and the topics covered. The TTIP negotiating mandate covers three main elements: (i) market access, (ii) regulatory convergence, and (iii) trade rules addressing shared global challenges. Of the three, regulatory convergence offers by far the greatest potential for substantial and lasting benefits. Regulatory convergence could potentially be achieved through presumptive mutual recognition, 4 voluntary unilateral recognition of equivalence, 5 voluntary asymmetric recognition, 6 some form of regulatory cooperation, 7 or a combination of these approaches. As the Commission acknowledges, "[i]n today's transatlantic trade relationship, the most significant trade barrier is not the tariff paid at the customs, but socalled 'behind-the-border' obstacles to trade, such as different safety or environmental standards for cars."
8 The plan is to negotiate ambitious agreements on sanitary and phyto-sanitary (SPS-plus) and technical barriers to trade (TBT-plus) measures, regulatory compatibility in specific sectors, such as chemical, automotive, ICT, and pharmaceutical (to be specified in annexes to the agreement), the so-called 'cross-cutting' disciplines, and an institutional framework for regulatory cooperation going forward.
This opportunity notwithstanding, Europe's precautionary principle ("PP") has been identified as a EJRR 04|2013 potential obstacle to a successful TTIP outcome.
9 On the one hand, the European Parliament has called for the TTIP not to undermine fundamental EU cultural values such as the PP 10 and regulations concerning genetically-modified organisms (GMOs), cloning, intellectual property rights, and the EU's geographical indication of origin system.
11 Friends-of-theEarth 12 and EU Green Parties 13 have argued that the WTO Agreements' strict scientific risk assessment and economic cost-benefit analysis requirements could undermine PP implementation for human health and environmental regulatory purposes. On the other hand, BusinessEurope, 14 the National Association of Manufacturers, 15 and the National Association of State Departments of Agriculture 16 have urged that TTIP-regulatory frameworks not be premised on a hazard-based PP, which may lead to regulatory outcomes that are inconsistent with science, and risk assessment and cost-benefit principles. 17 The arguments proffered by both sides, however, are generally not based on empirical research. It remains unclear, for instance, whether, and, if so, in which cases, a TTIP that sets forth a process for allowing the marketing in the EU of products complying with US regulations would have the potential to cause any adverse effects on consumer protection, human health, or the environment.
Following a brief discussion of transparency in the TTIP negotiations, this article turns to the key topic of regulatory convergence. In our view, the TTIP presents a significant opportunity for creating a process for regulatory cooperation, harmonization, and convergence. 18 As the title suggests, we focus on the PP and related differences in regulatory procedures. Specifically, we discuss the PP's relation to post-modernism, and its influence on EU regulatory procedure and science, highlighting the paradoxes inherent in the PP. To put these issues into perspective, we also review the 'reality of precaution. ' In light of this analysis, we assess the effectiveness of the trading partners' attempts to reduce the regulatory divide, and explore what the trading partners can learn from each other. We then proceed to present some recommendations on how they should proceed in the TTIP negotiations.
II. Transparency in the TTIP Negotiations
To their credit, the European Commission and the Office of the United States Trade Representative ("USTR") have, thus far, been more transparent than during prior trade negotiations. For example, the information they have provided about the negotiating mandate and the status of the discussions, 19 at least, enables stakeholders to see the 'big picture' and to prognosticate about potentially successful outcomes; anufacturers strongly urge that regulatory frameworks and outcomes not be based on the EU's so-called Precautionary Principle, which leads to regulatory outcomes that are contrary to basic science, risk assessment and cost-benefit principles.").
16 NASDA, "Letter to Deputy National Security Advisor Mike Froman on TTIP", May 2013, at p. 1. ("At the core, the EU's nonscientific notion of 'precaution' has led to the adoption of many trade-restrictive measures that have resulted in several highprofile WTO disputes in which the EU's defense of the precautionary principle has been ruled to be inconsistent with WTO rules. Such precautionary measures are often based on mere hazard identification -or worse, on public perception and political considerations -rather than proper, science-based risk assessments, as required by the WTO. And, even in cases where risk assessments are ultimately carried out, the EU has demonstrated an inability to lift unjustifiable measures because of domestic political pressures. 'Precaution' in the EU has become a pretext for import protectionism under the pretense of consumer safety. As a result, U.S. exports have repeatedly paid the price."). 18 Regulatory harmonization and regulatory compatibility are flip sides of the same coin. Regulatory convergence is the rate at which harmonization is achieved. Regulatory cooperation is a process aimed at achieving convergence.
Trade, the Precautionary Principle, and Post-Modern Regulatory Process but, candidly, there remains a lot to be desired of the less than robust level of transparency on display. On the one hand, the European Commission claims to be "very responsive to the need to make the negotiating process as transparent as possible for European citizens."
20 On the other hand, it justifies the decision to keep the DG Trade negotiating mandate confidential on the need "to keep chances for a satisfactory outcome high."
21 In a related Factsheet, the Commission adds that "[a] certain level of confidentiality is necessary to protect EU interests" and that "[n]egotiators have to trust each other to come to a deal that satisfies both sides."
22 Yet, it is difficult to see how the all but 'closed' negotiations can produce the desired climate of confidence that would enable negotiators on both sides to work together to come to the best deal possible, especially in the absence of public scrutiny and, possibly, public confidence.
Of course, there is much historical precedent for keeping the doors to trade negotiation rooms closed; but is this still sound strategy today in an era of the ubiquitous internet and Wikileaks?
23 Perhaps, the negotiating parties' less-than-transparent negotiating posture was inspired by the early success of the European Community's 'integration by stealth'?
24 Clearly, they seem to have been unmoved by either the Lisbon Treaty's promise of greater transparency 25 or the prior failure of ACTA negotiations for reason of insufficient transparency and negative public scrutiny.
26
The desire to negotiate in secrecy may be understandable, but it may also involve a risk of backfiring, either during the process or at the end. To no great surprise, the limited transparency of the process has already given rise to protests by consumer organizations 27 and legislators. 28 Indeed, the public is unable to ascertain exactly what is being discussed, and whether the key issues requiring an agreement are being addressed. Even if not all negotiation sessions are opened up to public attendance, the updates provided by the negotiators are not helpful.
Although it is difficult to ascertain exactly what is on the table due to the lack of transparency, the limited public statements released by the two blocks suggest that they have adopted a strategy to work around some of the most sensitive regulatory issues in the transatlantic relations. To appease environmental and consumer organizations, both US and EU officials have been outspoken on one specific issue: the precautionary principle ('PP') and the associated differences in regulatory process. USTR Michael Froman attempted to downplay the debate over Europe's PP preference and America's economic cost-benefit analysis focus, calling it a "caricature" and "'largely anachronistic."
29 Even more bluntly, EU Trade Commissioner Karel De Gucht 30 and EU Consumer Policy Commissioner, Neven Mimica 31 have remarked in separate public settings that they would not compromise on the PP in TTIP negotiations. Is the debate over the PP and the related differences in regulatory procedures really anachronistic, or does Froman intend to suggest that the US is ready to endorse the PP or parts of it? Legally, the European Commission-EJRR 04|2013 ers cannot 'negotiate away' the PP, which is enshrined in the EU's constitutional documents; 32 but could they not, at least, enter into agreements that would neutralize some of its adverse effects?
Maybe that is what the parties intend to do, but there is no way of knowing. Indeed, it is conceivable that these public statements are merely political posturing and that PP-related issues in fact feature high on the agenda. Maybe the trade negotiators concluded that the TTIP provides an excellent opportunity to create a transatlantic framework for rational regulatory process that incorporates some elements of EU-style decision making under conditions of uncertainty and counteracts the overly cautious elements.
III. Regulatory Cooperation, Harmonization, and Convergence
The Commission estimates that the reduction of regulatory trade barriers would account for approximately two thirds of the total economic benefits resulting from a successful TTIP. 33 Thus, the parties feel obliged, in their fiduciary capacity, to resolve major inconsistencies in regulatory philosophy that could deny their citizens such large benefits. A frank debate on the PP, of course, is essential to any such resolution. If the political preference for employing a stealth approach to TTIP negotiations indeed serves the purpose of advancing regulatory cooperation, harmonization, and convergence in this manner, the EU and US may be forgiven for not being more transparent. On the other hand, regulatory cooperation, harmonization, and convergence will be less effective if the parties fail to deal with the PP and its consequences. No doubt, these discussions may be tough and clever drafting will be required to avoid subsequent challenges, as the regional differences in regulatory science and related decision-making procedures are among the most publicly controversial nontariff trade barriers ("NTBs"). But the prize is worth the effort, as harmonizing or aligning regulatory procedures is an effective way to prevent future NTBs.
The transatlantic regulatory divide, which has increased with the number of product-related regulations mushrooming in both regions, has resulted in diverging regulations and standards, duplicative testing requirements, diverging conformity procedures, different documentation requirements, corresponding delays, and substantial additional cost.
34 One of the main objectives of the EU-US trade deal is to reduce 'unnecessary' costs for companies, 'while maintaining high levels of health, safety, consumer and environmental protection.' This requires not only the elimination or reduction of existing NTBs, but also the prevention of new ones. Whether a nontariff regulatory measure rises to the level of an 'unnecessary' non-tariff barrier to trade, however, is likely to become a source of controversy. 35 Resolving the lingering issues surrounding the PP and the related regulatory differences will go a long way toward addressing existing and preventing future NTBs.
There are several reasons why the EU and US would benefit from tackling the PP-related problems. First, the regulatory processes of both the EU and US demand scientific studies and risk assessments that cater to the needs of regulatory decision makers. For the EU and US to be able to use a common pool of peer-reviewed scientific studies and risk assessments, a common framework guaranteeing data quality is required. Second, the EU's repeated unpredictable use of the PP has prevented the parties from realizing some of the benefits that increased transatlantic trade would otherwise bring. In some cases, arguably, the PP's use has also been non-transparent; not even reference the PP, although it is clearly based on a precautionary approach. 37 Third, ill-understood and unresolved differences in regulatory procedure will hamper regulatory cooperation to prevent future trade barriers and preclude the realization of gains from "TBT plus" and "enhance [d] regulatory compatibility".
38 Fourth, there are lessons the trading blocs can learn from each other, such as in relation to addressing uncertainty and stakeholder participation at various stages of the regulatory process. Fifth, since EU product-related standards often find their way into the regulations of other nations, 39 the US has a strong interest in monitoring and shaping the EU regulatory process. To the extent the EU produces suboptimal regulatory standards, the US and other nations will suffer the consequences. Sixth, the EU's precautionary principle and post-modern regulatory process could also take hold in the US and start to influence legal standards and processes in ways not contemplated by national constitutional and statutory design.
40

IV. Differences in EU-US Regulatory Process
The EU and US regulatory procedures evolved in very different ways. In the US, there is Supreme Court precedent requiring federal regulatory agencies to provide strong and reliable scientific evidence and to undertake economic cost-benefit analysis, 41 which has helped to ensure America's economic and technological advancement and competitiveness during the past several decades. It is feared that the PP might hasten the reestablishment of the high cost regulatory state characteristic of the 1970's that the EU now embraces.
The US built its regulatory process on science-based risk assessment, cost-benefit analysis, and cost-effectiveness analysis.
42 Admittedly, these regulatory tools are helpful but imprecise and require the exercise of prudent judgment. 43 In general, statutes stipulate the general requirements or objectives that products must meet (for example, "the public should be protected against unreasonable risks of injury associated with consumer products"
44
) and authorize regulatory agen-37 It has been suggested that a distinction should be made between the PP and the precautionary approach; the latter would be the Rio Declaration's 'triple negative' statement. We make no such distinction here. and 106th Congresses demonstrated sustained interest in the passage of comprehensive legislation governing the employment of (…) analytic tools such as risk assessment and costbenefit analysis to improve the regulatory process" with respect to "public health, safety, and environmental problems".). "Despite differences in terminology, it is well accepted that tools such as risk assessment and cost-benefit analysis offer insight and intellectual discipline to the decision-making process. They can help to identify and evaluate decision options, and achieve more benefits at less cost than otherwise would occur. However, it is also well recognized that use of these tools is not a substitute for human judgment in decision-making. Human judgment comes into play because the structure or findings of an analysis may not be adequate to inform a decision". Ibid., at p. 93.
cies to develop and adopt detailed rules or standards to implement these general requirements and objectives consistent with congressional intent (for example, the Consumer Product Safety Commission "may promulgate consumer product safety standards"
45
). Productrelated regulatory requirements, like all other regulations, must "be based on the best available science." The US regulatory system must (i) allow for public participation and an open exchange of ideas, (ii) promote predictability and reduce uncertainty, (iii) identify and use the best, most innovative, and least burdensome tools for achieving regulatory ends, (iv) take into account benefits and costs, both quantitative and qualitative, (v) ensure that regulations are accessible, consistent, written in plain language, and easy to understand, and (vi) measure, and seek to improve, the actual results of regulatory requirements. 46 To ensure that these requirements are met, the Office of Information and Regulatory Affairs (OIRA), a Federal agency that is part of the US Office of Management and Budget (OMB) and falls under the President's direction, is in charge of reviewing a wide range of proposed rules. In addition, under the Administrative Procedure Act, stakeholders are granted broad enforceable rights to information on proposed rule-making, to submit comments on draft regulations and receive an agency response, and to initiate judicial review of regulations once adopted.
47
The EU's current regulatory procedures reflect some features of the US procedure, but there is no overarching administrative procedural legislation.
48 Unlike in the US, there are no generic binding requirements that regulatory standards must meet. Further, EU regulatory standards are often set by the legislature, and not by downstream regulators pursuant to empowering legislation. Where this is the case, the standards are set in a political process and any change requires legislative amendments. Under the TFEU, policies in the areas of health, safety, environmental protection and consumer protection, are to "take as a base a high level of protection, taking account in particular of any new development based on scientific facts" 49 Environmental policies are also to be based on the prevention principle, the source reduction principle, the polluter pays principle, and the precautionary principle. 50 The PP, which is deemed to apply also in the area of health and safety, is effective in both legislative and regulatory procedures.
Unlike most of the other general principles of EU law, the PP is a relatively novel concept. Prior to its incorporation into EU law, it was found only in the legal systems of a few Member States, such as Germany. When the PP was included in the European treaties, no definition was provided, despite the lack of any meaningful tradition in the laws of the Member States. Consequently, considerable controversy remains over its scope of application and meaning, even to this day. As a leading EU law scholar observes, its inclusion in the Treaty leaves "room for disagreement as to which version of the precautionary principle was adopted."
51 From the first case in which the PP was applied, the Court started off on the wrong footing. " [W] here there is uncertainty as to the existence or extent of risks to human health," the European Court of Justice proclaimed, "the institutions may take protective measures without having to wait until the reality and seriousness of those risks become apparent."
52 The problem is that there always is some level of uncertainty, since certainty of the absence of a risk is a logical, empirical, and scientific impossibility. It is thus not surprising that this constitutionally undefined and judicially ill-defined PP has given rise to disputes, 53 both when regulators invoked it to support stringent measures, 54 and when they failed to take stringent measures, although the PP arguably authorized or even required them to do so. Trade, the Precautionary Principle, and Post-Modern Regulatory Process
V. The Precautionary Principle's Influence on the EU Regulatory Process
Having close philosophical relations 56 with postmodernism, 57 the PP reflects dissatisfaction with non-transparent, non-participatory, and slow decision-making by technocrats based on conventional scientific paradigms that requires high strength of causal evidence.
58 In this view, regulatory action was often deemed to be 'too little, too late.' According to some proponents, the PP would require that the EU institutions open up their regulatory procedures, and take timely and stringent regulatory measures in the face of uncertain science. While evidence is lacking, there is ardent belief in the PP's power. In one of the recitals of the REACH Regulation, the EU legislature goes so far, without any basis in fact, as to equate the PP with increased health and environmental protection.
59 It is unclear, however, how the PP's application could have any such salutary effects. US experts have been particularly critical. For one, the former Administrator of the influential OIRA, which is responsible for review of federal regulations, has called the PP a 'paralyzing principle.' 60 A leading academic, who is an expert on environmental and global issues, has opined that the PP's meaning remains obscure.
61 He argued that "the adverse effects of activities are never 'fully understood'" and thus "the directive would be: 'Don't do anything.'" Neither the European courts' case law nor the Commission Communication 62 have been able to effectively rebut these fundamental concerns. We encounter here of the paradoxes of the PP: although the PP promises to guide decision makers, it is unable to provide direction, which induces opportunities for decision making on elements other than scientific facts.
It has been argued, however, that the PP is not merely useless, but positively harmful.
63 The PP's adverse implications are their most visible in its 'strongest' version, which is triggered once "there is at least prima facie scientific evidence of a hazard," rather than a risk.
64 This PP version challenges Enlightenment era regulatory science protocols, and the rationalist approach of risk regulation, in the face of scientific uncertainty. As scientific uncertainty, unfortunately, is ubiquitous, its potential scope of application is enormous. In this version, the PP creates an administrative presumption of risk which favors ex ante regulation, and tends to reverse the administrative and adjudicatory burden of proof (production and persuasion) from government to show potential harm to industry to show no potential of harm. Consequently, since it is impossible to prove the absence of risk, the outcome invariably is that the hazard is regulated. 65 Where the burden of proof initially rests on the regulator, the strict reliance on peer-reviewed scientific evidence 66 is replaced with use of broader, qualitative, rather than quantitative, evidence, and a 'weight-of-the-evidence,' rather than 'strength-of-the evidence,' approach at the regulatory level.
67 This PPdriven process equates a precautionary inference with the best explanation.
68 Where quantitative evidence is not available, the standard of proof for the government shifts from causation to correlation. In this process, scientific experts are to facilitate greater understanding of the multiple "dimensions of mixed questions of fact and law that frequently characterize scientific disputes."
69 Furthermore, regulatory decisions remain open, non-final and subject to continuous reassessment pending new scientific developments.
70
While some of the dissatisfaction with EU regulatory procedures was justified, the changes engendered by the PP went far beyond resolving the deficiencies. Consistent with post-modern skepticism about universal reason and empirical science, the PP reduced the role of scientific evidence and paved the way for 'other legitimate factors,' 71 such as culture and values. As Alemanno aptly observes, this trend "although highly contested -given its inherent unpredictability -, (…) expresses a variety of wisdoms that fail to be apprehended by the rationale soul."
72 According to a recent European Environmental Agency report, "the PP can trigger the examination of wider issues, moving away from narrow questions of risk (…) to broader questions about the future (…) and public engagement." In this view, the PP "triggers broad debates about what kind of future we want" and "what innovation pathways could lead towards such futures."
73 Clearly, innovation is not confined to the EU and the US has much at stake in EU decision making on innovation. And, more importantly, where the discussion ventures into the kind of future we want, we have left the realm of science.
Ironically, while the EU has begun to rethink the PP and its use, the US seems to be moving towards it. In November 2013, the EU Chief Scientist expressed concerns about the PP's "inappropriate use and how it is used politically to stop something from happening," and therefore called for its reexamination.
74 At the same time, the Obama administration might be willing to entertain PP-based analysis. With respect to deep seabed mining policy, the US government referred to the 'precautionary approach', but, in practice, arguably applied the precautionary principle. 75 In addition, in an August 2013 oversight hearing on transparency and sound science, the US House of Representatives' Committee on Natural Resources highlighted 'scientific inadequacy' in regulatory decision making under the Endangered Species Act. 76 In light of USTR's Froman's comments that the 65 Hazard-based restrictions can be found in EU regulation of chemicals, cosmetics, medical devices, plant protection products, biocides, toys, food contact materials, etc. If no derogations are available under the particular regulation, the absence of risk is completely irrelevant and does not affect the restriction. In addition to hazard-based restrictions, the EU also regulates on the basis of proxies or surrogates for exposure and risk, and assumed exposure and risk. Trade, the Precautionary Principle, and Post-Modern Regulatory Process distinction between the precautionary principle and cost-benefit analysis is "decreasingly important," the data quality issues might be more than incidental.
VI. The Postmodern Revenge: Precautionary Principle's Effects on Science
In addition to reducing the role of science, however, the PP has also changed science itself. In the late 1990s, post-modernism, as a science, suffered a serious blow in the US following a leading postmodern journal's publication of a satirical pseudo-scientific hoax article submitted by a critic. 77 This debunking of post-modernist science had much more limited impact in Europe, however, and the European movement has been able to strike back through the PP.
Because the PP lowers the evidentiary standard of proof, it has the potential to affect the practice of science. The risk is that the PP does not promote 'science-based policy', but rather, 'policy-based science'. Negative study results do not support policy making, while positive results make a study (and the researchers who conducted it) politically relevant. If researchers are sensitive to such attention, they may be inclined to select a methodology that is more likely to generate a positive result. In addition, the PP overemphasizes 'worst case scenarios' and underemphasizes probabilistic assessment, the combination of which leads to a focus on the magnitude of extreme outcomes in theory. In this respect, the PP creates a paradox: although it is intended to help society reduce risk, it causes higher perceived risk levels by drawing attention to non-quantified worst cases. No matter how research has been conducted and what results it generated, it is always possible (and not incorrect) to conclude that "product A may cause adverse effect B." The answer to the question whether "it can be excluded that product A causes any adverse effect" is, by definition, negative. Thus, the PP has the potential to affect (i) what issues are being researched, (ii) how scientific issues are researched, and (iii) how scientists express their findings and conclusions. With the funding of academic research increasingly shifting from direct funding to project-based funding and thus more research being conducted to satisfy the informational needs of regulators, 78 these effects are augmented. This analysis might help to explain the controversy over some studies on endocrine disrupting chemicals.
79 Indeed, it is telling that one of the conclusions of a scientific consensus meeting hosted by the EU Commission's Chief Scientist is that '[i]t is possible that thresholds do not exist.'
80 Is this negative statement about mere possibility a scientific conclusion at all? In any event, if it is inconsistent with any plausible model of endocrine disruption to argue that one molecule of a disruptor can cause an adverse effect, thresholds above zero must be deemed to exist, even though they may be so low that they fall below detection limits.
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Although not unique to the EU, 82 the PP may well aggravate the risk of 'precautionary policy-driven science.' And the problem is not easily correctable. To the extent the PP results in unreliable scientific studies, these studies are not necessarily offset by other, sound studies. In a meta-analysis of a number of studies, for instance, the issue of 'garbage in, garbage out' (also known as 'GIGO') arises, as the unsound studies are more likely to generate positive results. 83 Further, in a 'weight of the evidence,' as opposed to 'strength of the evidence' approach, 84 unsound studies also bear on the final outcome. This is another paradox of the PP: the PP requires the reduction of scientific uncertainty, but it actually increases such uncertainty.
As noted above, the US regulatory process has not experienced a similar post-modern influence. Postmodernism was not completely absent in the US, 85 but never achieved the same stature as it did in Europe. There was also a very strong countervailing force in the US in the form of rational choice theory. As Oppenheimer explains, in the US, "in the early 21st century, rational choice theory has become the paradigmatic way of analyzing behavior. Three relatively independent fields have evolved with rational choice theory at their core: game theory, social choice theory, and decision theory."
86
A similar trend is apparent in EU impact assessment, which, compared to US-style cost-benefit analysis, is more qualitative than quantitative and aimed at identifying and assessing also intangible socio-economic and cultural effects.
87 In addition, a 2007 Commission study identified significant differences between the EU impact assessment and US regulatory impact analysis, "particularly as regards the legal and institutional framework, the resulting different stages at which [assessments] are produced, and the difference in purpose they serve in the two systems." Consequently, performing one joint ex-ante assessment on a comparable initiative to be used by both US regulators and the Commission would be "an immensely challenging task."
88 Common sense dictates that the EU and US identify and iron out these differences so that assessments can be shared.
89
The EU's current post-modern regulatory process would not appear to be consistent with the US' emphasis on rational choice. Rational choice requires high quality, state-of-the-art science based on sound methodology. Both the EU and US have a substantial interest in such science. It would be unfortunate if the regulators of one of the trading blocks are not comfortable relying on scientific studies conducted in the other trading block. In the area of risk regulation, there is an indisputable need for mutual trust in science, which requires also transparency in relation to the circumstances under which such science was conducted. This applies also to risk assessment, and, to some extent, to risk management option analysis. The TTIP can play a key role in creating a framework that will enable the sharing of scientific resources. However, the PP's effects will first need to be identified and debated.
Although viewed by PP advocates as a cause of the problem, science can help to transcend this PP quandary. Despite the precautionary rhetoric, science can probably demonstrate how the high standards both regions impose ensure a high level of consumer, health, and environmental protection. Scientists also may be able to show that, in many instances, differences in regulatory standards between the EU and US are not grounded in science. Once this reality has been revealed, the EU will find it difficult to insist on the superiority of PP-based regulations. Are Europe's citizens really willing to forego the substantial economic benefits the TTIP could bring to safeguard undefined cultural values that engender a reduced role for science in risk regulation?
VII. The Reality of Precaution
In an attempt to discredit the TTIP negotiations and scare Europeans, Friends of the Earth has not so sub-83 Conversely, the sound studies are more likely to produce negative results. The end result may be that the meta-analysis will find a correlation. Trade, the Precautionary Principle, and Post-Modern Regulatory Process tly suggested that the EU might 'trade away' its health and environmental protection. 90 It argues that strict scientific risk assessment and economic cost-benefit analysis requirements could undermine PP implementation for human health and environmental regulatory purposes. Meanwhile, the European consumer organization and transatlantic consumer dialogue have expressed "consumer concerns" over food, medicines, consumer goods and internet sales.
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Despite the long list of scandals, crises, and scares in the EU involving environmental, health and safety issues, 92 these interest groups now suggest that the EU is a much safer place to live, work, and eat than the US. Of course, it is possible that the regulatory responses to past scandals have been so effective that actual risks have dropped substantially; but, do we have the empirical evidence to support that claim? For instance, the EU's stance on the health effects of US meat containing hormone residues is not supported by science,
93
notwithstanding the Commission's parsimonious assertion that allowing such meat imports would "compromise the health of [EU] consumers for commercial gain."
94 Further, risk regulation involves risk/risk trade-offs, which present complicated issues and challenge even good regulators. A major limitation of the PP is that it is ill-equipped to address risk/risk trade-offs, although they feature prominently in virtually any policy decision. 95 In light of this shortcoming and the PP's paradoxes and adverse effects, the assumption that the PP has rendered EU product standards more protective of health and the environment than corresponding US product standards, however, remains unsubstantiated.
To begin with, the US is not known for lax product standards and health and safety regulations, and has a very stringent civil liability system.
96 In reality, both the EU and US have imposed stringent standards to protect the environment and public health from potentially harmful products, processes and activities, with each drawing conclusions, sometimes earlier than the other, from "suspected but not completely substantiated relationship between facts, 93 The WTO dispute resolution bodies, in first instance and on appeal, found the EU import ban on meat that contains artificial hormones trade-illegal, but the EU has failed to comply with these rulings. In the Appellate Body's opinion, "the European Communities did not actually proceed to an assessment (…) of the risks arising from the failure of observance of good veterinary practice combined with problems of control of the use of hormones for growth promotion purposes. The absence of such risk assessment, when considered in conjunction with the conclusion actually reached by most, if not all, of the scientific studies (…), leads us to the conclusion that no risk assessment that reasonably supports or warrants the import prohibition embodied in the EC Directives was furnished to the Panel. from trends among facts, from theoretical projections from imperfect data…and the like." 97 There is a difference, however, between the EU and US approaches. As Vogel puts it, "the role of precaution in shaping American consumer and environmental risk regulation is best understood as a preference or approach, rather than, as it became in the EU, a legal doctrine or principle." 98 Vogel largely attributes this distinction to the relative regional differences in (i) environmental NGO and Green Party political influence, (ii) public perceptions of and confidence in government, science and technology, and industry; and (iii) the 'false negative' regulatory failures previously experienced in Europe as compared to the US experience with 'false positives'. 99 He concludes that such differences have resulted in relatively more stringent and risk-averse European regulations. 100 These conclusions have not been confirmed by a study conducted by Wiener and others entitled "The Reality of Precaution." This study analyzed a wide range of US and EU risk regulations, but found no one-directional differences in precautionary regulation between the two regions.
101 At the same time, the findings of the 2010 Attali Commission 102 and the 2012 Gallois reports 103 have documented adverse impacts of EU PP-based regulations. 104 These reports describe how regulations employed to curtail the use of chemical substances and novel technologies have hampered science and technological development, entrepreneurial risk-taking and economic growth, contrary to the neo-economic liberal Lisbon Agenda. Taking the debate to its logical extreme, the European Risk Forum, an expert-led not-for-profit think tank based in Brussels, recently proposed an 'innovation principle' to counteract the PP's negative effects on innovation.
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Even though the PP, as the Wiener study suggests, is not the sole cause of more stringent regulations, it is a cause that has been institutionalized and made part of the EU legal order thereby gaining 'trump card' status and enabling the government to skew the regulatory process. At the same time, the PP's institutionalization makes it harder for the EU to concede that US standards are as protective as the EU standards. Of course, the PP can only be invoked selectively; but where it is invoked, concerns about protectionism invariably arise. But even assuming PPbased regulations result in a reduced rate of false negatives (i.e. not regulating where there is a risk that should be regulated), there will also be a substantial increase in false positives (i.e., regulating a non-existent risk or a risk that should not be regulated). Since both protectionism and false positive risks are trade concerns, there would appear to be a key role for the TTIP negotiators.
VIII. The Bottom Line: The US and EU Can Learn From Each Other
With the growth of the American administrative state, the US regulatory system has had its transparency deficiencies too. 106 Moreover, US regulatory procedure continues to evolve and, as noted above, under the Obama administration it is undergoing slight changes that bring it a bit closer to the EU system. For instance, the US now also considers qualitative data, in addition to quantitative data, in regulatory decision mak-Trade, the Precautionary Principle, and Post-Modern Regulatory Process ing.
107 Some of the ideas behind the PP could prove useful in further reforming the US regulatory process. For instance, the US system provides for 'notice-andcomment' without the agency indicating what information it needs, which often results in large numbers of people submitting identical letters to protest against or support a proposed rule. Increasingly, in its consultation procedures, 108 the EU Commission and agencies use a questionnaire that stakeholders are requested to complete, which provides a wealth of information to decision makers.
109 This EU practice would also add value to the US. In furtherance of Executive Order 13563, a discussion about where and when risk quantification is either impossible or not useful, and how such problems should be handled, would be helpful. The parties, furthermore, could explore rules on the use of safety factors that incorporate "an appropriate degree of precaution" where there are profound uncertainties regarding the nature and significance of particular risks, the magnitude and severity of known and/or uncertain potential harms, the degree and certainty of human exposure to such harms and the vulnerability of the various groups (populations) so exposed, 110 and how the degree of reversibility of potential harm can be reliably assessed. A thorough review of the weight-of the-evidence approach would also be helpful, including when and how it may be used; it is particularly important to agree on specific standards for deciding what data and studies may be included, and how weighing is to be done.
Conversely, there are lessons the EU can learn from US science-based policy making. As the EU is currently working on its own general administrative procedure laws, 111 it has an interest in understanding the US requirements regarding records on file with the agency and public access thereto.
112 Under the US system, proposed regulations are to be based on information that is in the agency's files ('on record'), and no extraneous documents may be relied on.
113 Unless an exception applies, the public has access to a US agency's records. In the EU, the practice has been for regulators to rely on documents that are not in its files, are added only late in the procedure after stakeholder consultation, or are kept secret for the regulator's convenience. By and large, the European courts have tolerated this practice.
114 Similar issues arise with respect to risk assessment reports. A rule requiring that all facts and evidence that the regulator invokes to support a proposed measure be part of the record, and be made publically available, except to the extent that exceptions apply, deserves serious consideration. Diverted by its own institutional incentives, the Commission may not be supportive of rules that impose restrictions on its own conduct and discretion, but that does not mean that such rules are not in the public interest. With respect to the integrity of the science used for regulatory decision making, a key issue is how to ensure that science is independent, objective, and stateof-the-art, and meets methodological and data quality requirements. In general, scientific studies should be conducted and reported in accordance with sound and generally accepted principles of sound methodology. Peer review, of course, is one way in which quality of science can be assured, and for regulatory purposes more robust peer review procedures may be desirable.
115 Scientific studies that do not meet the requirements should be clearly identified as such, and they cannot be relied upon by the agency to provide positive support for a proposed rule. Another important element is how regulators best phrase their requests for scientific input, and whether and, if so, under what conditions, a regulator may deviate from opinions issued by scientific advisory bodies. If no scientific advice from an advisory body is required, the question arises how an agency best secures input from independent, qualified scientists, and what requirements apply to their reports. In light of the possible effects of the PP on science, the EU and US are well advised to pay attention to robust science protocols. In addressing these issues, the EU and US do not have to start from scratch. For example, they can build on the proposals for improving the use of science in the regulatory process set forth in ACUS Recommendation 2013-3 116 and the approaches taken by federal agencies to implement the President's Memorandum on Scientific Integrity. 117 In addition they can enhance further the 2002 Commission guidelines on the collection and use of expertise, which are aimed at "establishing a sound knowledge base for better policies."
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IX. Conclusions
The current EU-US regulatory divergence steeped in non-transparency and mutual suspicion is no longer tenable in a quickly converging world. Beyond the precautionary rhetoric, it can likely be demonstrated, possibly subject to some exceptions, that the high standards both regions impose, although they diverge, ensure a high level of consumer, health, and environmental protection. In the EU, to a significant extent, the process of setting stringent standards has been driven by the PP, while in the US, general risk aversion may have been behind some of the stringent standards. Differences between EU and US regulatory standards are often not grounded in science, but rather based on subjective, idiosyncratic, political preferences, and cultural values employed often under the guise of differences in 'level of protection.'
Trade, the Precautionary Principle, and Post-Modern Regulatory Process
Once this reality has been recognized, the EU should find it difficult to insist on the superiority of PP-based regulations. Cultural or socio-economic values cannot be protected by downplaying science. Indeed, the TTIP negotiations will hold up a mirror to the EU, the birthplace of the Enlightenment; hopefully, it will reflect an image of civilized nations making decisions based on evidence, not dogma. The US appears to be ready to revisit its own standards where they are unnecessarily stringent or bureaucratic. The citizens of Europe are entitled to expect the same of the EU.
To meet the promise of reduced regulatory trade barriers, EU and US political leaders intend to agree on a common transparent regulatory process, possibly including science protocols and trans-Atlantic consultation. If the limited information that has become available provides an accurate picture, they will attempt to achieve these results without engaging the PP and its paradoxical effects. Any such strategy may be doomed to fail, however, as value-laden PP-based regulations are much more resistant to change than mere overly cautious standards not supported by a deeper ideology. To render procedures for regulatory convergence effective, the PP itself needs to be subjected to risk-based and cost-benefit analysis, so that its adverse and paradoxical effects can be identified and neutralized. Of course, it is conceivable that the Obama administration has a hidden agenda, and intends to import the PP into US regulatory process by stealth, but no evidence has yet been adduced to substantiate this suspicion. If the two trading blocs take the public interest of both jurisdictions as their lodestar, however, the TTIP negotiations will engage the PP and its effects on regulatory procedures. The timing for these efforts could not be better, as the EU is also working on reform and codification of its administrative procedure law.
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The US and EU need to face their key differences directly and boldly. As the debate about the PP and regulations based on it has become emotionally and ideologically charged in the EU, the TTIP may provide a more fruitful framework for debating and resolving these issues. There obviously are limits to what can be achieved in trade negotiations. Trade Commissioner De Gucht is right when he says that " [g] iven that the precautionary principle is enshrined in the Lisbon Treaty, nothing in the TTIP could possibly change that."
120 Fortunately, however, as the elusive PP leaves much discretion, the Commission has ample space for agreeing to regulatory processes that are fit for the twenty first century. Once the 'inconvenient truth'
121 that the PP cannot result in more protection, only in more regulation, 122 is 'accepted as being selfevident,'
123 the parties can focus on the useful and desirable elements of EU regulatory procedure. The end game should be the establishment of a robust sciencebased procedure for mutual recognition of equivalent product-related standards, 124 including standards that diverge in stringency without a basis in science. If the EU and US are up this challenge, both trade and risk regulation, and ultimately, the citizens of the world's two largest markets, will be the winners.
